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Serology/DNA
• Process

Direct-to-DNA
• Process

• Reports

• Statistics 

CODIS
• Overview

Submission to 
Report

A glimpse of how 
evidence travels through 

the lab

Today’s Journey

START
• DNA Basics
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What is DNA?

DNA Basics

•DNA stands for Deoxyribonucleic Acid

•DNA is the genetic instructions inherited 
from mother and father
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What is DNA?

DNA Basics

•Can be found in most cells in the body. Best 
sources of DNA are body fluids and tissues.

•DNA is unique to each individual 
(exception - identical siblings)
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What is a DNA profile?

DNA Basics

•A list of numbers that represent the length of 
small areas of your DNA
•We look at 23 specific locations of DNA
•There are 2 numbers for each of the 23 
locations (one from each parent)
•The complete list of these numbers is unique to 
every person
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Single ContributorDNA Basics
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Mixture of 3 or moreDNA Basics
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DNA Basics

Because DNA is unique to an individual, 
it is useful in forensic investigations.

Understanding how DNA can help your 
investigation will help you apply this 

technology in the most effective 
manner.
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What can forensic DNA answer?

DNA Basics

• Can help generate investigative leads in cold cases and cases without a suspect, utilizing CODIS 
(national database).
• Example: DNA profile from crime scene evidence “hits” a profile already in CODIS

• Determine whether a particular DNA profile is present on an item or at a crime scene 
• Identify the perpetrator of a sex crime if we develop DNA profiles from Sex Crime Evidence Kits 

(SCEK or SAK)
• Familial questions (ex. criminal paternity).

• Example: Pregnancy resulting from a sexual assault or sexual contact with a minor (can test 
DNA from the baby or product of conception).

• Identity of an individual
• Examples:

• Unidentified human remains (if related to a crime)
• Unknown identity cases (unable or unwilling to identify themselves)
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Report

DNA testing
Property & 
Evidence

Serology testing

Submission to Report
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• All evidence is submitted to the Property & Evidence Unit (P&E).

• Non-DPS Agencies- Evidence needing laboratory testing.

• DPS- Evidence needing laboratory testing & storage.

• Packaging of evidence is checked

• Only cardboard boxes and manila envelopes are accepted by P&E. 
Only exception are the Sex Crimes Evidence Kits (SCEKs) which are in 
brown paper bags.

• Tape Seal on the outer most package

• Please don’t overpackage!

• Proper paperwork submitted with evidence

• Completed Request sheet

• DNA Supplemental Form

Submit it!

Property & Evidence
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Serology

Case Review

• Serologist is assigned to case

• Review paperwork

• All information needed received

• All necessary standards received

• Contact Detective, if necessary, 
to determine which samples will 
be moving forward

• Obtain evidence from storage
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Serology

Screening
• Examine evidence

• Chemical testing for items containing possible 
bodily fluids

• If testing occurs, serologist will issue a 
report regarding the chemical testing 
results 

• Sample for possible trace/touch DNA

• Samples are retained in tape sealed containers 
and stored in the secure DNA lab to await 
further DNA analysis

• Repackage evidence in original packaging and 
return to P&E to be returned back to the 
agency.
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• DNA Analyst assigned to case

• Review paperwork

• All information needed received

• All necessary standards received

• Obtain evidence from storage

Casefile Review

DNA Testing

• Get the DNA out & clean it!

• Chemicals are added to the samples & heated to break open the 
cells to attain the DNA.

• The samples are then treated with additional chemicals or 
processed on an instrument to clean the DNA by separating it from 
any broken pieces of the cells.

• The clean DNA is suspended in a liquid & is called the extract.

Extraction
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• Count it!
• A small sample of the extract (DNA) is added to chemicals & put on 

an instrument that estimates the amount of human and male 
concentrations.
• These quantities are evaluated and can dictate what samples will 

have further DNA analysis based on which ones have the best 
chance of producing results.

• The concentrations determine which kit, STR vs. Y-STR, are used 
to develop a profile.
• Will be discussed later in presentation…

Quantification

DNA Testing
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• Copy it!
• Multiple copies of the 

specific locations are 
made and tagged with a 
color (blue, green, yellow, 
red, purple).

Amplification

DNA Testing
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• Figure it out!
• The copied samples are then run on an instrument 

that detects what profile is in the sample.
• The profile is reviewed and interpreted by the DNA 

analyst.
• The resulting profile may then be entered into 

the Combined DNA Index System (CODIS) to be 
searched for a match if eligible.

• The resulting profile may be compared to any 
individuals whose DNA reference sample was 
submitted to the lab.

Interpretation

DNA Testing
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Report

• Tell you what we got!
• It is our lab’s policy that we include all results on our official reports, 

so you may see a variety of conclusions.
• You will see a statement for:

• The presence or absence of male DNA on any samples that 
were not selected for testing (mainly for sex assault cases).

• What kits were used on the samples for DNA testing.
• Any conclusions obtained.
• What we retained.
• If further work will be done.
• Anything we may need from you.

Report it
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Sexual 

Assaults

Property 

Crimes

CODIS
Violent 

Crimes

An incident involving stolen, 
damaged property, etc. or non-
injury related persons crimes (e.g., 
armed robbery).

An incident that results in injury 
(bleeding) or death.

An incident that involves a 
sexual act.

Overseeing CODIS (CODIS 
Administrator) & the processing of 
DNA reference samples.

AZDPS

DNA Units
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Direct-to-DNA
April 2018

Sexual Assaults
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Step #1

Step #2

Step #3

Up to 3 samples from the SCEK are selected/prepped by the 
serologist based on case history or other case circumstances (i.e. 
consensual sex partner, multiple assailants, etc.) for immediate 
DNA testing. If unknown circumstances, a portion of all samples are 
prepped.

Step #1

DNA analysis is performed to determine if useable 
results and/or a CODIS profile is obtained. 

Step #2

Issue report and proceed with additional testing if 
necessary.

Step #3

Direct-to-DNA
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Step #1

Direct-to-DNA

Up to 3 samples are selected/prepped by the serologist for Direct-to-DNA 
from the SCEK based on the case history provided (i.e. consensual sex 
partner, multiple assailants, etc.).

• Exceptions to the number of samples are dependent on case 
circumstances.
• If circumstances are unknown all samples are prepped

• Once selected, no more than half of each sample is placed in a tube 
for DNA testing. 
• If circumstances dictate that more than half of the sample is 

needed, then the Detective and/or County Attorney will be 
contacted for Permission to Consume if a suspect is listed.

• If no response is received within 15 business days, then the 
samples will be prepped to maximize the potential for the sample. 

• Remaining swabs & the vaginal aspirate are retained at the laboratory.

Step #1
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Step #2

Direct-to-DNA

DNA analysis is performed to determine if useable 
results and/or a CODIS profile is obtained. 

• Extraction- Get the DNA out & Clean it! 
• All samples suspected to have possible semen are 

subjected to a differential extraction process that 
separates all sperm cell DNA from the remaining DNA 
present (i.e. skin cells).
• Epithelial Fraction- DNA from possible skin cells
• Sperm Fraction- DNA from possible sperm

• All saliva, touch or samples not indicated to have 
semen are subjected to a routine extraction process. 

Step #2
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Step #2

Direct-to-DNA

Continued…
• Quantification- Count it!

• Human and male concentrations are determined.
• The concentrations are evaluated, and the samples with the best 

chance of producing results are selected for further DNA testing.
• If a sample was not selected for testing it is because another 

sample had more male DNA or the amount of male DNA is 
insufficient to obtain a DNA profile to be entered into CODIS.

• The concentrations determine which kit, STR vs. Y-STR, are used to 
develop a profile.
• STR- traditional kit used to develop unique DNA profiles. Has 

potential to be highly discriminatory.
• Y-STR- kit used to develop less unique, Y-profiles that are the 

same for males among a paternal line. Less discriminatory 
than traditional STR.

Step #2
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Direct-to-DNA

STR (Short Tandem Repeat) testing

What most people think of when talking about “DNA testing” 

Inherited equally from mother and father

Unique to all individuals except identical siblings

Y-STR testing 

Male DNA testing

Paternal line males have the same Y-STR type = lower discriminating power

(i.e. Grandfather, father, son, brother, uncle, male cousin…generally same last name = 
same Y-STR type)

Useful in sexual assault cases or evidence with very low amounts of male DNA present
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Step #2

Direct-to-DNA

Continued…
• Amplification- Make Copies!
• Interpretation- Figure out what you got!
• Reporting- Tell you what we got!

Step #2
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Direct-to-DNA

Test additional evidence if necessary.
• Cases in which a probative result is not achieved will be 

evaluated for further testing.
• Additional samples in the kit?
• Supplemental evidence submitted?

• Cases that have multiple perpetrators that haven’t 
been identified

• Look for “Further DNA testing will be performed on the 
remaining items from the sexual assault kit” on the 
report. 

Step #3

Step #3
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Let’s take a closer look…

Reports
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• Analyzes for possible blood, semen, saliva, 
touch DNA, etc.
• All tests and results are listed on report 

• Blood
• Semen
• Saliva

• Samples retained in the lab are listed on 
report

• A report will be issued to submitting 
Detective/Officer

In most cases action from submitting agency 
will be required (standards needed, 
permission to consume needed, etc).

Serology

Reports
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• Male detected, not detected or low level
• Kits used for DNA Analysis
• Conclusions/comparisons to 

standards/statistics (if needed) for each 
sample

• CODIS entries (if any)
• What was retained in the lab
• If any further standards needed and/or if 

further testing will be done
• A report will be issued to submitting 

Detective/Officer
Make sure to read the entire report (they are 
typically more than 1 page of results) 

DNA

Reports
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DNA

Reports
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DNA

Reports

Likelihood Ratio
• Given the evidence, it 

compares 2 possible 
explanations to one 
another, the statistic reflects 
how much more likely one 
explanation is over the 
other in each sub-
population (African 
America, Caucasian, 
Hispanic and 
Navajo/Apache if needed)

• Example: 
• Victim + Suspect vs. 

Victim + Unknown

Random Match Probability 
• This statistic shows how 

frequently we would expect 
to observe this profile in 
each sub-population 
(African American, 
Caucasian, Hispanic and 
Navajo/Apache if needed)

Both statistics are based on the 
estimated rarity of the DNA 
profile, not the strength of the 
match
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DNA

Reports
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Overview

CODIS
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CODIS – National DNA Database

CODIS

Combined DNA Index System

Useful for generating a suspect
Useful for linking suspects and/or cases 

nationwide. 
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CODIS – National DNA Database

CODIS

Not all DNA profiles that we get from 
evidence are eligible to enter into CODIS. 

CODIS is managed by the FBI and we must 
follow their rules. 
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CODIS Eligibility

CODIS

Questions we must answer about the evidence in order to 
use CODIS:
• Was a crime committed?
• Where was the evidence collected from within the 

crime scene?
• Was the DNA on the evidence likely left by the 

perpetrator of the crime (not a victim or other 
person)?

• Was the evidence seized or collected directly from a 
suspect’s possession? (Not CODIS eligible)

http://powerpoint.sage-fox.com/


Reasons a profile may not be CODIS eligible:

CODIS

• Elimination standards were not received

• The evidence did not meet CODIS eligibility requirements

• We were not able to obtain a DNA profile or not enough of a 
profile to meet CODIS rules

• Complicated mixture
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Grant Belancik
Sexual Assault DNA 

Supervisor

Contact info:
gbelancik@azdps.gov

(602) 223-2848

The End!

Questions?
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